Several studies have been made on the fer In this paper investigations are reported on the cell growth using isobutanol and the form ation of O-isobutylhomoserine by Nocardia opaca and Micrococcus luteus , the latter grows best on isobutanol which is one of the large by-products of the petro-chemical industry. 
MATERIALS AND METHODS

Media
RESULTS AND DISCUSSIONS
Isolation and identification of microorganisms from soil Nine strains of microorganisms were isolated from soil samples. Four of the strains were spherical in packet form, yellow, smooth and glistening as colonies on agar plates. They were gram positive with neither spore forma tion nor motility. The strains were catalase and cytochrome oxidase positive, produced no nitrite from nitrate, utilized NH4H2PO4 as the sole nitrogen source, and were positive to starch hydrolysis and gelatin liquefaction. Almost no acids were produced from the twelve sugars tested, namely, glycerol, arabinose, xylose, glucose, galactose, maltose, lactose, sucrose, raffinose, trehalose, mannose and maltose. Some strains grew on various acids such as acetate, propionate, succinate and lactate but none could utilize citrate and gluco nate. From these results they were identified as Micrococcus luteus. The packet formation is a characteristic of Sarcina, according to the description in "Bergey's Manual" (7th edition) but a recent paper reported that the genus Sarcina should refer only to the anaerobic Sarcina strains and that the aerobic Sarcina strains should be classified into the genus Micrococcus.7)
Five of the strains were pink, smooth colo nies on agar plates and slender with branched filaments of rods that changed to shorter rods or coccoid forms in longer cultures. They were gram positive and had neither spores nor motility. They were catalase positive but cytochrome oxidase test negative. They re duced nitrate to nitrite, utilized NH4H2PO4 as the sole nitrogen source, hydrolyzed starch, liquefied gelatin and were able to utilize nparaffin as their sole carbon source. They failed to ferment any one of twelve sugars tested.
They grew well on acetate, pro Growth and cell production on isobutanol The isolates grew well on isobutanol (Fig. 1) . In other tests, M. lutues strain 58BA reached to OD 7.7 at 660nm (1.69g dry cell weight at per liter) and N. opaca strain 25A to OD 5.0 at 660nm (1.1g dry cell weight per liter) in fiveday cultures with the total consumption of isobutanol. On 2% isobutanol medium, the growth rate was decreased.
Structure of the ninhydrin positive compound I
The structure of the ninhydrin positive compound I formed in the culture broth (20 mg/liter broth) by M. luteus and N. opaca grown on isobutanol by the IR, NMR and mass spectrometric analyses was investigated.
The IR absorption bands (Fig. 2) of the compound I in KBr pellet showed the presence of NH3+ (2150, 1600 and 1520 cm-1), COO-(1600 cm-1) and ether bond (1120 cm-1). These results suggest the compound I to be an amino acid having ether bond. The ethyl ester (II) of the compound I was synthesized. In its IR spectrum in chloroform solution, absorption due to isopropyl group (1380 cm-1) was clearly observed in addition to the absorp tion of ester carbonyl (1740 cm-1). The mole cular formula, C10H21NO3 (molecular weight: 203.1521), was assigned to the ethyl ester (II) from the M+ peak (m/e 203.1524) in the high resolution mass spectrum. Consequently, the molecular formula of the original compound I is C8H17NO3.
As shown in Fig. 3 , the NMR spectrum (100MHz) of the compound I in DO showed a one-proton triplet at 3.80, a two-proton triplet at 3.60 and a two-proton doublet at 3.30ppm, and these signals were ascribed to the groupings, -CH2-CH-(NH2)COOH, -O-CH2-CH2 and -CH-CH2-O-, respectively.
The presence of isopropyl group was confirmed by the NMR spectrum (0.90ppm, 6H, doublet) of the compound I. From the data of the IR and NMR spectra and the molecular formula, the compound I was deduced to be O-isobutylhomoserine.
The structure, including molecular formula, was confirmed by the mass spectrum of the ethyl ester II (Fig.  4) . opaca had no specificity to a particular alcohol but M. luteus preferred isobutanol as its sub strate suggests either that the two differ in the metabolic pathways for the utilization of various alcohols or that the specificity of enzyme(s) to various alcohols is different. Of course, the difference in the transportation systems for various alcohols through the memberane may explain this phenomenon.
